CT is too much invasive for large bone structures (e.g. spine, lower limbs) Radiography is much less invasive and more affordable
Goal
Enabling to perform accurate 3D measurements and 3D reconstructions using plain radiographs … while requiring minor adaptations to common imaging systems and protocols
Experimental Conditions
Simulation using in vivo CT (0.4x0.4x0.5 mm 3 /voxel) to simulate 2D data Gaussian noise added to geometric parameters and to point matches for simulating typical variations on spine radiography [1] Simulated calibration object with length = 120mm, placed on the patient backs, roughly vertically
Proposed Method
The method needs:
Two radiographs with roughly known geometrical parameters (e.g. AP + Lateral)
A set of point-matches between the two radiographs (yellow dots on radiographs)
A distance measuring device to determine some of the geometrical parameters A small calibration object to correct scale (red dots on radiographs)
Point Matches
(measured with a commercial range-finder)
Patient Orientation

Anteroposterior (AP)
Lateral (left)
X-ray Source-Detector Distance Optimisation
Initial parameters are iteratively updated towards reducing the retro-projection error of the point matches
Initial Parameters Optimised Parameters Triangulation
3D
Scale Correction
3D points are scaled using a small calibration object (e.g. a bar of 120mm length and 2mm diameter)
Optimisation Scale Correction
3D Points
Results
Reconstructions using the simulated 2D data were compared with the CT: 
